Polymeric concrete, a recently patented material for electrical insulators, was modified by using various amounts of monomer in the resins employed and by adding different concentrarions of carbon black. The results show that there exists an optimal carbon black contentin terms of the mechanical performance.
Particle-filled polymer composites have found a wide area of industrial applications, because, among other reasons, of their potential of producing electrically-conducting materials (provided a conducting filler is used) with a relatively simple technology and with more or less well controlled properties (1) (2) (3) (4) (5) . One of the main areas of application of these composites are as electrical insulators, where the disadvantages of porcelain-type materials have been overcome by the use of heavily-filled polymeric materials, particularly polyester and epoxy resins, loaded with hydrated alumina particles, or other fillers, for carbon tracking resistance to arcing at high voltages. One problem is that, as the water of hydration of the filler evaporates, porosity detrimental to the properties of the composite is formed. To avoid this, it is customary to add silica sand with a silane coupling agent (6) (7) (8) (9) . The small size of the silica and alumina particles requiered in the standard technology, implies a limit on the amount of filler added and on the mechanical strength. A distribution of particle sizes is employed to improve properties, thus causing inhomogeneities which difficult molding or injection, unless a strict manufacturing control is followed. Recently, a new composite, which requires only two particle sizes and no low viscosity polymer precursors (which limit the mechanical strength), and known as "Polymeric Concrete" (10) was demostrated to have excellent molding behavior for producing a number of engineering products. For the electrical industry, the possibility of having an economical, sturdy and partially-conducting material (for avoiding the flashover phenomena due to electrostatic deposition of pollutants) is extremely attractive. Accordingly, the purpose of this contribution is to explore the possibility of producing carbon-black filled "polymeric concretes" and to determine how the mechanical properties of the original polymeric concretes would be affected by adding the carbon black to this novel composite material. EXPERIMENTAL Commercial Polyester resin (polylite 93-279, Reichold Quimica de Mexico) with Trigonox C (Akzo Chemical), a monomer used as crosslinking agent at concentrations from 60 to 68 phr, were employed along with silica sand (mesh 200) to prepare the polymeric concrete according to the patented procedure (10). Carbon black (Condutex 975, Columbia Chemicals) was added to the original formulation in proportions from 5 to 12 phr. The crosslinking and pressure molding conditions, described in detail separately (10), were: T=160 C, t=10 minutes, P= 1000 psi. The mechanical testing was performed in an Instron maching, following the ASTM 790-70 procedure in a temperature range from room conditions up .to 80 C. Scanning Electron
Microscopy observations were carried out in a JEOL-5200 machine in secondary electrons mode at 25 keY. Figures 1(a) and 1(b) show plots of the flexural strength and elastic modulus of the composites prepared as a function of carbon black content, for different testing temperatures. As observed, both properties show maxima at a carbon black content of around 10 phr. The curves for the flexural strength decrease as the temperature of testing is increased, indicating that, as expected, a crosslinking effect is taking place. It is interesting to notice that carbon black acts as a kind of plasticizer in the composites, but only up to the mentioned 10 phr content, indicating that it is possible, to some extent, to control the mechanical behavior of the material. In the case of the modulus, the dependance with the carbon black content is even clearer. It is also worth noticing that the composites present a clear decrease in terms of their flexural strength as the temperature of testing is increased, as shown in Figure 2 (a). The amount of monomer, (i.e. crosslinking agent) added, however, has no' effect on the mechanical properties, beyond room temperature according to Figure 2(b) , where the flexural strenght vs. temperature of testing is displayed for two monomer contents, at the same carbon black content (7.5 phr). At highr temperatures, the Tg of the whole composite system is approached, indicating that the thermal movements of the segments of the polymer chain are influenced also by the carbon black particles which probably affect the tendency toward molecular orientation.
RESULTS AND DISCUSSION
The microstructure of the composites is illustrated by the SEM micrograph of Figure 3 , where a high degree of dispersion of both the silica and the carbon black is appreciated, and a homogeneous morphology of the composite can be observed, with a good interfacial adhesion, at least to the limit of resolution of the microscopic technique employed. It is also important to point out in the micrograph, that all the phases observed have similar sizes, which accounts for some of the remarkable properties of these composites. It is known that the melt viscosity of particle-polymer composites, needed to understand the molding capabilities of the material, is an extremely complex property, especially at high filler concentrations (11, 12 ) and attempts to model the behavior, from the original Einstein's equation (13) to Mooney's modification (14) have failed to predict viscosity changes beyond a restricted concentration range. Since the composite presented here is meant for molding and injection purposes, there exists a compromise between mechanical perfomance and rheological behavior, and the results presented here provide a first insight on how the carbon black, wich is known to be a rheological and electrical modifier, also has an important role on the mechanical properties. 
CONCLUSIONS
Flexural strength and elastic modulus of the composites show both a maxima at a carbon black content of 10 phr. Also, the temperature of testing was found to be detrimental to the flexural strength of the specimens, Modelling of this behavior is currently under way, following a percolation approach. The electrical performance of these composites, which follow very interesting rules, will be reported separately, due to length limitations in this present article,
